Theiler's murine encephalomyelitis virus (TMEV) infection is a well-characterized model of multiple sclerosis (MS). Previous research has shown that chronic restraint stress (RS) during early TMEV infection exacerbates behavioral signs of the disease. The present data suggest that RS-induced increases in CNS inflammation, demyelination, and axonal degeneration may underlie this exacerbation. In addition, we report that males exhibit greater CNS inflammation and higher numbers of demyelinating lesions while females show greater susceptibility to RS-induced exacerbation. These findings indicate that RS during early TMEV infection increases CNS lesion formation during the late phase and suggest that the effects of RS are sex-dependent.
Introduction
Multiple sclerosis (MS) is a chronic demyelinating disease characterized by inflammatory cell infiltration of the brain and spinal cord. Central nervous system (CNS) inflammation is accompanied by demyelination and axonal degeneration resulting in sensory and motor impairments (Mohr and Dick, 1998; Stinissen et al., 1997) . Individual differences in disease vulnerability and disease course have been linked with complex genetic traits (Dyment et al., 2004) as well as sex differences (Cottrell et al., 1999) . In addition, exposure to environmental factors, such as stressful life events (Ackerman et al., 2002 (Ackerman et al., , 2003 Brown et al., 2006a,b; Buljevac et al., 2003; Mohr et al., 2000; Mohr and Cox, 2001) or life-threatening situations (Grant et al., 1989) , as well as infection with a number of viruses (Gilden, 2005; Fazakerley and Walker, 2003; Sibley et al., 1985) including herpes (Challoner et al., 1995) , measles (Jacobson et al., 1985) and Epstein-Barr (Gottlieb, 2003; Martyn et al., 1993) has also been linked with the onset and exacerbation of MS. Although human clinical studies have played an important role in identifying these relationships, animal models of MS are needed to experimentally investigate the role of genetic and environmental factors in determining disease onset and progression.
Theiler's virus-induced demyelination (TVID) provides a wellcharacterized model in which mice develop MS-like disease following intracerebral inoculation with Theiler's murine encephalomyelitis virus (TMEV) (Lipton, 1975; Oleszak et al., 2004) . Viral infection during adolescence has been linked with an increased risk for developing MS in humans (Acheson, 1977; Gilden, 2005; Gottlieb, 2003; Kurtzke and Hyllestad, 1987; Sospedra and Martin, 2005) , suggesting that the TVID model is a relevant model to study MS (Friedman and Lorch, 1985) . TMEV infection is characterized by a biphasic CNS inflammatory disease. During the early phase of infection, the virus infects primarily neurons and glia of the gray matter resulting in central nervous system (CNS) inflammation (Njenga et al., 1997) and behavioral signs of encephalitis and poliolike symptoms (Campbell et al., 2001; Johnson et al., 2004 Johnson et al., , 2006 Sieve et al., 2004 Sieve et al., , 2006 . In contrast, the late phase of the disease is characterized by inflammatory demyelination of the white matter with macrophages/monocyte and glial infection. Although resistant strains of mice effectively clear the virus from the CNS during the early phase, susceptible strains fail to produce an effective immune response resulting in the viral persistence that is essential for triggering the process of demyelination in the spinal cord (Blakemore et al., 1988, Lipton and Melvold, 1984; Rodriguez et al., 1983; Oleszak et al., 2004) . Several processes mediate demyelination during the late phase of the disease including direct virus-induced lysis of oligodendrocytes (Roos and Wollman, 1988) , delayed-type hypersensitivity responses (Rodriguez and Sriram, 1988) , cytotoxic T cell activity
